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N. Khurshaidi,Z. Sophie ( Departments of Surgery, The Aga Khan University Hospital, Karachi. ) 
Abstract 
Objective: To determine the complications of venous access devices (VADs) in cancer patients.
Setting: Retrospective study in a tertiary referral center with specialist hematology and oncology
services.
Subjects: First one hundred consecutive patients who were implanted a VAD. All patients had an
underlying cancer and the devices were inserted by the same surgeon. The duration of use of VADs and
causes of their premature removal were noted.
Results: One hundred VADs (55 port-a-caths and 45 Hickman’s lines) were inserted in a total of 89
patients over a 7.5 year period. Majority of patients had acute myeloid leukemia (22) gastrointestinal
malignancies (20) breast cancer (19) and genito-urinary cancers (15). The mean duration of use was
110 days; 157 days for the port-acath and 53 days for the Hickman’s line. Nineteen devices (10 port-a-
caths and 9 Hickman’s lines) had to be removed prematurely. Two Hickman’s lines got removed
accidentally. The causes of premature removal included device failure (9), exit site infection (4),
luminal infection (3) and tunnel infection (3).
Conclusion: The mean duration of use and the complication rates are comparable with studies reported
in the literature (JPMA 51:434,2001).
Introduction 
Management of cancer has seen major advancements in the last few decades in the form of
chemotherapeutics and supportive care. Modern chemotherapeutic management depends upon repeated
and safe access to the venous system for the delivery of drugs, fluids and blood products and on the
periodic monitoring of the effects of treatment1. Peripheral veins are rapidly destroyed by repeated
venipuncture and by long term chemotherapy. In addition, thrombosis and sclerosis of peripheral veins
enhances the risk of drug extravasation and tissue necrosis2.
A variety of methods have been used to provide long term venous access. Surgically constructed
arteriovenous fistulas have been used in the past with variable success. Although such fistulas are ideal
for hemodialysis they have not been found satisfactory for intermittent long-term chemotherapy.
Recently indwelling silicone rubber catheters placed in the superior vena cava have enjoyed greater
popularity. Their use has been ideal in avoiding multiple needle pricks and local thrombophlebitis due
to the sclerosing effect of chemotherapeutic agents3,4. The long-term venous access devices (VADs)
have also helped to overcome the need for repeated peripheral or central venous puncture. The
Hickman line is an indwelling silicone catheter, a modification of Broviac’s catheter3,4. The Port-acath
is a totally implantable venous access device in which a conventional central venous catheter is
attached to a subcutaneous injection port usually on the chest wall5. With both these devices,
chemotherapy and supportive care requirements can be administered safely, easily and without the need
for repeated venipuncture6,7. But despite the benefits of these devices there are certain risks. Lack of
expertise in insertion, as well as the potential for thrombosis and catheter infections are hazards that
must be anticipated8-10. The use of these devices is now beginning to gain widespread popularity in the
developing countries. The purpose of this study was to report our initial experience with VADs, assess
the nature and causes of complications and to see whether the complication rate was comparable to the
western data.
Patients and Methods 
The data were collected retrospectively. The clinical records were retrieved by the medical record
section of the hospital. The section uses the International Classification of Diseases, Version 9.0 (lCD
9.0) data base. At the time of insertion of the VAD, the procedure is logged on to the face sheet by the
attending surgeon. Data of patients presenting to the hematology and oncology service of the hospital
between Jan 1988 and December 2000 and implanted with a VAD was retrieved. First 100 patients who
received the device were the subjects of this study. The fate of the devices on 31st December 1996 was
noted. The VADs were all inserted at this hospital by a vascular surgeon (ZS) under operating room
conditions, either percutaneously or by employing the venous cut down technique. Insertion of the
VAD was always followed by a chest x-ray to check the position of the tip of the catheter. Towards the
later part of the study, VADs were inserted under fluoroscopic control. The tip of the catheter was
aimed to be positioned at the level of the fourth thoracic vertebra. The total duration of use of the VAD
as well as reasons for discontinuation of use were studied. The data were analyzed on Epinfo Version 6
and MS Dos FoxPro II.
Results 
Our hundred VADs were inserted in 89 cancer patients over a period of 7.5 years. Of the devices
implanted, 55 were Port-a-caths while 45 were Hickman lines. These were used for administration of
chemotherapeutic agents, blood products, parenteral nutrition, and for laboratory sampling. Among the
patients there were 47 females and 42 males. The mean age of patients at the time of insertion of the
VAD was 42.3 years. All patients had underlying malignant conditions, which were both hematological
as well as non-hematological. Acute myeloid leukemia (AML) was the most common underlying
diagnosis (22%), followed by gastrointestinal tract malignancies and breast cancer. The details of
various underlying malignancies are shown in Table 1.
Laboratory investigations carried out at the time of insertion showed a mean hemoglobin of 9.3 ± 1.6
gm/dl, total leukocyte count 4.2 ± 4.4 x 109 /L and platelet count 222 ± 186 x 109 /L. The coagulation
profile was available in 25 of the patients and was significantly deranged in 10 of them (40%). The
most common site of insertion was the subclavian vein (69%), followed by the external jugular vein.
The details are shown in Table 2.
The fate of VADs was also studied, and the data are shown in Table 3.
Most commonly the patient died with an intact functioning VAD (40%). This was followed by
premature removal (19%). A total of 14 patients were either referred or were lost to follow up and the
fate of their catheters was not known. Thirteen VADs were removed after completion of the
chemotherapy program. Twelve catheters were still in use with a mean duration of use of 175 days.
Two Hickman lines got pulled out accidentally 2 and 30 days after insertion.
A total of 19 patients (19%) had premature removal of their VAD’s, out of which 10 were Port-a-caths
and 9 were Hickman lines. Causes of premature removal included luminal infections, tunnel infections,
exit site infections, and device failure. This is shown in Table 4.
The most common cause for premature removal was device failure (8/19), while 4 patients had multiple
causes of premature removal.
The VADs remained in use for a total of 10964 catheter days. The mean duration of use of all VADs
was 110 days, with a mean of 157 days for the Port-a-cath, and 53 days for the Hickman line. The mean
duration for which the VADs remained implanted till they were removed was 224 days. A total of 6
Port-a-caths were removed at the end of use after a mean duration of 362 days, whereas 7 Hickman
lines were removed after a mean duration of 106 days.
The mean duration of use when the VAD had to be removed prematurely, was 97 days (139 days for 10
Port-acaths and 51 days for 9 Hickman lines), while the mean duration of use in the patients who died
with the VAD in place was 65 days (92 days for 19 Port-a-cath and 41 days for 21 Hickman lines).
Discussion 
Insertion of VADs is now being attempted on an outpatient basis. Reported success has been
comparable to surgical insertion performed as an inpatient procedure11. Moreover devices have now
been designed to function as implanted arm ports12.
The choice of catheter to be inserted is largely dependent upon individual preferences, however,
sometimes the type of malignancy, life expectancy of the patient and financial issues make the
decision. For example, Hickman lines were generally preferred if the catheter was being implanted to
provide terminal supportive care or the underlying malignancy was acute myeloid leukemia requiring
prolonged hospital stay for induction chemotherapy and supportive care during the neutropenic phase.
In our country the cost of insertion of a Hickman line is about 35% less than the cost of insertion of a
Port-a-cath and hence the Hickman lines were preferred where financial constraints were an issue on
the part of the patient. Reports are emerging that despite its higher initial cost a Port-a-cath used for 4
months is in the long-term less expensive than a Hickman line which has to be flushed every other day
with heparin saline for this period5. Long-term cost considerations may influence the ultimate choice of
device in the future.
Catheter-related infections as well as device failure are significant problems seen with the use of these
VADs, occurring in upto 20% of all patients 2. In our study 19% (n= 19) catheters were removed
prematurely because of complications. This is consistent with several studies, which have shown rates
of premature removal varying from 10% to 30.2%13,15. Catheter related infections were the most
common cause of premature removal seen in our study, which occurred in 10% of VADs. This is also in
conformity with other studies which have shown catheter-related infection as the cause of premature
removal in 7.1% to 13.4% of cases13-15.
Although several studies have reported premature removal due to device failure to occur in 2.9 to 3.4%
of VADs13-15, a much higher incidence was seen in our patients. Nine percent of the VADs inserted at
our hospital had to be removed prematurely because of device failure. This could be attributed to the
fact that earlier we did not use anticoagulant therapy in our patients during the time the device was in
place, a practice we have now changed. There are some reports that the use of continuous prophylactic
anticoagulant therapy reduces the incidence of VAD failure16-18. However, most reports that we have
used for comparison with our data, do not indicate whether anticoagulant therapy was given to patients
or not at that time.
In conclusion, our results are largely comparable to the published data. However, there is a need to
reduce the catheter related complications. Overall, the use of VADs is safe in developing countries.
References 
1.Reed WP, Newman KA, Jongh CD,et al. Prolonged venous access for chemotherapy by means of the
Hickman catheter. Cancer, 1993;52: 185-92.
2.Neiderhuber JE, Ensminger W, Gyves JW, et al. Totally implanted venous and arterial access system
to replace external catheters in cancer treatment. Surgery. 1982; 92: 706-12.
3.Broviac JW, Cole JJ, Scribner BH. A silicon rubber atrial catheter for prolonged parenteral
alimentation. Surg. Gynecol. Obstet., 1973;136: 602.6.
4.Ivey MF, Adam SM, Hickman RO, Gibson DL. Right atrial indwelling catheter for patients requiring
long-term intravenous therapy. Am. J. Hosp. Pharm,, 1978; 35: 1525-7.
5.Lambert ME, Chadwick GA, McMahon A, Scarife H. Experience with the portacath. Haematol
Oncol 1988; 6: 57-63.
6.Lim GCC, Lakhwani MN, Yahya NA, et at. Experience with the use of chemoports in the Institute of
Radiotherapy and Oncology, Hospital Kuala Lumpur. Med. J. Malaysia., 1996;5l: 380-2.
7.Reilly JJ, Steed DL, Ritter PS. Indwelling venous access catheters in patients with acute leukemia.
Cancer, l984;53: 219.23.
8.Sariego 3, Bootorabi B, Matsumoto T, Kerstein M. Major long-term complications in 1422 pennanent
venous access devices. Am. J. Surg., 1993; 165: 249-51.
9.Lemmers NWM, Gels ME, Sleijfer DT, et at. Complications of venous access ports in 132 patients
with disseminated testicular cancer treated with polychemotherapy. J. Clin. Oncol., 1996;14: 2916-22.
10.BCSH Guidelines on the insertion and management of central venous lines. Brit. 3. Haem., 1997;
98: 104 1-7.
11.Damascelli B, Gianluigi P, Frigeno LF, et at. Placement of long term central venous catheters in
outpatients: Study of 134 patients over 24,596 catheter days. Am. J. Roentgenoi.,1997;168: 1235-9,
12.Beheshti MV, Protzer WR, Tomlinson TL, et al. Long term results of radiological placement of a
central vein access device, Am. J.  Roentgenol.,1998;170: 731-4.
13.Ray S, Stacey R, Imrie M, Filshie J. A review of 560 Hickman catheter insertions. Anaesthesia,
1996; 51: 981-5.
14.Schwartz RE, Groeger JS, Coit DG. Subcutaneously implanted central venous access devices in
cancer patients. Cancer. 1997;79:1635-40.
15.Schuman E, Ragsdale J. Peripheral ports are a new option for central venous access. J. Am. CoIl.
Surg.,1995;180:456-60.
16.Weber DR. Is heparin really necessary in the lock and, if so, how much? DICP., 1991;25: 399-407.
17.Pucheu A, Dierhas M, Leduc B, et al. Fibrinolysis of deep venous thrombosis on implantable
perfusion devices. Apropos of a consecutive series of 57 cases of thrombosis and 32 cases of
fibrinolysis. Bull. Cancer. 1996; 83: 293-9.
18.Denny DF Jr. Placement and management of long term central venous access catheters and ports.
Am. J. Roentgenol.,1993;161:385-93.
